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(57) Abstract: A process for producing a chroman compound repre- 
sented by the following general formula (1), characterized by reacting 
phenol or an analogue thereof, an olefin or an analogue thereof, and 
formaldehyde or an analogue thereof in the presence of water with- 
out using any catalyst, the amount of the water being 1 to 10 times by 
mole the amount of the phenol. (In the formula, substituents Ri to R 6 
and X each represents hydrogen, halogeno, hydroxy, methoxy, ethoxy, 
carboxy, optionally substituted Ci_ 12 alkyl, optionally substituted C 6 . 12 
aryl, optionally substituted C 7 . 12 aralkyl, or an ester residue, provided 
that Ri to R4 may be bonded to each other and one of the substituents 
X and R 6 is an ester residue.) A high-purity chroman compound can 
be produced in a high yield under mild conditions without the need of using a catalyst. The process can be industrially practiced 
without the need of using a large amount of an acid or a base, which are causative of side reactions, apparatus corrosion, etc., or of 
another substance for the purpose of reaction acceleration or catalyzation. 
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W{£X @iJ«W#V\ #ff»4^£fetX SJ££2|£^frTfT5i&^fe 
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[0005] &ftW%-bn±.$5,WkM<DMmz.%LV)ffi.fr, 7x/-;vi, ^/K^T/l^XK1»^ 
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[0006] Aflqftfcte, BiJfcMmbVXl, 4-^fcKn^-2, 3, 5-MJ*^vWO~t£ 
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[0007] sfiisLfc^5fe»f , m^^y—^M. ^7;vftKi, ;&tM-w:7^»ig 
mm^tm%^(Dx^m^m^xm^x^^^tt^fhxm, mmm^^^x 

o — ^ #H¥7-97380-^^(#fF^cm3)-ett, g#£UTH20T5X&.T« 
Sft>&£V\, #r?fl2003-146981^#(#W^m5)-Ctt N lC/v*M7 

[0008] «P^«WT»10iI^^^5 o BP^, 
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m^nvxi^hio^Mn^m^^TKRm^^^mt-r^ tie— 

Wb2] 




R4 (l) 

1 6 

1^7/^1 2i£cDT^/V=¥/^, X«^^/^^^-fo R frbR f3> SV 

1 4 

6 

3. ftrfE^/— 2-^^/v^^y— /v, /v, 

— /K 2, 3-v^/i^ 7 ^/— /K 2, A-z/^jvy^/— /k 2, s-i/^/vy^.;— 

/K 3, /k 3, s-v^^vw^/— /k 2, 3, 4-by^^7^^/— 

/K 2, 3, 5-hy^/K7^7— /K 2, 4, 5-hy^/K7^/— /V, 3, 4, 5~hV^/^ 

y^/~jv^ 2, 3, 4, b-v-Yy^/vy^;— /K tKn^/>\ 1, 4-v ; tKn^^-2- 
^/W^irV^ i, 4-v ? fcKn=^;y-2, 3-v^/V-<^1rV, 1, 4-v ? tKn^-2, 
5-i/^^/^^ir>, 1, 4-v J tKn^-i/-2, 1, 4-v>tKn=3f 

v^-2, 3, 5-hy^^^^^^^SS¥*^il^ttS^^<^l«-Cfe9, tulE^- 
^y^m^^^V/^M^^, *$W>v^x.=5-;\>^ *?<7V/V^yy°xi\?;V s 
;vm-n--f^-^, ^^);v^yy^;v^ ^y^);vm-2-\iYn^y^;Vt^hf^ 
^^^^^>^<^l®Tfc52iaS«40^n^^b^#J(Di^3t^, 
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5. ffjflE:^/— /i^Xfi^ytKndrv-^^V-efe^, tuts 

— /K 2, S-v^^vl^m/— /K 2, 4-v^^v^m/— 2, 5-i/^f^7x/- 
/K 3, 4-v^/K7m/— /K 3, 5--y^)V7^/—)V^ 2, 3, 4~MJ;^7l'7ni/— 
/K 2, 3, 5-MJ^/K7ni/— /K 2, 4, 5-hlW/K7ni/— /V, 3, 4, 
^m/— 7K 2, 3, 4, 5-xh^^VK7;n./— /K tKndr/^, 1, 4-v > fcKP= 3 rV-2- 
^/l^i^ifV, i, 4— ^tKn= 3 rv / -2, 1, 4-v ? tKn^^-2, 

5-v^5VW<^irV, 1, 4-> ? tKn^r^-2 ) 6->^^/W<^i?V, 1, 4-^fcKn3F- 

jifcfjJtS— SJ^Ji-efeS, 4^)^7(DfprtL^4^fBic»^n-v'^/^V^^/KD 

9. 1, 4-v ? tKn= 3 r->-2, ;*^y/V@i^/K T&tttv^TJV 
^tKS^r, 1, 4-v ? tKn^->-2, e-^^/^^ifV^^UTl^^lO^/Hf »tK 
<7>*#T\ MMiST*SJ&£*5*£^^^ 6-tKn^>-2, 5, 7, 8-^h^y 

^;v7X2^-2-i3)v^my^^(Dm^3\£, rxi 

10. 4^^8(DfFa^^-fEiSc^^iT#^^5^n^^/^V^^^7^X«ft^ 
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il9^iaic»6-tKnaf-^-2, 5, 7, 8-^h9^/l^n-^-2-#/J^V^^vJ'£r 

[ooio] ;fci£^-?fflv^ra;X5fteu 7^/— /mg N *;^T^ftKiXWV7^yS 
■CfeSo 7^/— /i-MbL-X^ Wz.lt, T/v^/K73i/— /v^ytKn^^^-ev 
J^^ffrftia^ 2-/^vJ^3i/— /K 3-/^/^7^/— /k a-^jw 

m/— /K 2, 3-v/^/V73i/— /K 2, 4-v > /^/l'73i/— /K 2, 5-i/^/V7^J 
— /K 3, A--J^JV7^J— /K 3, S-v/^/K^/— /K 2, 3, A-YV^/V?^/ 
— /K 2, 3, 5-hy/^/K73i/— /K 2, 4, 3, 4, 5~hV^ 

/K73i/— /K 2, 3, 4, 5-xh9/^/K73i/— /K fcKn^/>\ 1, 4-v ; fcKn^>-2 
-/^Vl^^lfV, l, 4-v ; tKndr->-2, 3— 7/^v^7i?V N 1, 4-^tKn d rv/-2 
, 1, 4-^tKn^^-2, 6-v/^/WO-irV, 1, 4-v ? fcKP=¥ 

v-2, 3, s-hy/^/w^irV, i--f-yh—/^, 2--r?Y—^, 2-y^=-)vy^/— 

/K 3-:73i:=i/K73i/>— /K 4-^3i^7^^/— /V, 2-^/W3-7 m/— 
/K 2-7 3i:=i /V-4-/^/^3i/— /K 2-73i^/V-5-/^/^m/— /K 3-"7oi=- 
/^-4-/^V^:73i/— /K 3-7x=/k-5-^f;W7x/-;l', 2-^3i^/V-3, 4-v 5 / 
^/V^m/— /K 2-7i^;l/-3, 5-^^vK7:r./*- /K 2-7i=/W4, 5-v/^- 
/K73i/— /K 2-73ii=i/^-3, 4, 5-M;/^VK73i/— /K 1, 4-v J tKndf-->--2-7 7 
aicn/W^-eV, l, 4-v ; fcKn :3 r->-2-73i=/V-3-/^/^^ifV, 1, 4—i/fcKn 
^:X-2-7id^/1^-5-/^/V^<^V, 1, 4-v ? tKn= 3 r^-2-7 ^^/V-6-/^/V^< 
7if7\ 1, 4-v ? tKn^v / -2-^3 i — /P-3, 4, 4'-v ? tKP=¥ 

i/fc^^/V^fflV^WffijfcSo 
r*Lb<£>5^ #(^?^bV^(D« N 2-/^/^731/— /K 3-/^/1^731/— /K 4-/ 
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^yyy^y— /k 2, s-v^/yy^y— /K 2, 4-v^/yy^y— /K 2, 

?V7^J— /K 3, A-V^f-As?^/— /K 3, 5— ✓^/ly^y— /K 2, 3, 
/Vy^y— /K 2, 3, 5-YV^7V7^/— /K 2, 4, /K 3, 4, 5 

-MJ^^/^aiy— /K 2, 3, 4, S-^h^tf-sv?^/*- /K tKn^y^ l, 4-v^tK 
n^y-2-y^vW^yify, 1, 4-i/\iVv^-2, 3— yy^/W<yi?V N 1, 4-v^K 
n^f->-2, 1, 4— ^tKn= 3 r->-2, 1, 4- 

&vxmm~fz>z-t&x%% 0 

[0011] */^AT/^fcK»te^/y£.T/^fcP\ ^/vJ±T/v^\iVMmfc?BV<\tt^J>>T 

#ftT(^^7*/^7/Wft:K^fflV^$^0tU \ 
[0012] ^BJ^fflV^^^^^bT, «5grt^>^<^-o©^*-^*^fi^ 

n^mit^xh^o r^v/^wt, yyy/^y^/K ryy/v^^/K r 
^ju^hv/v, T?y/vT*y\ rynwy, /-yyy/^, y^y/y^y^/K yyyy/v 
gt^/K yyyy7^yyy 0 nt:7K yyyy/^g^-n-y^K yyyy/ntyyy^/p 
, yyyy/^$-2-tRn^y;n^/K 2-y^/yryyn~hy/K 2-y^/vryy/^T^K 
„ yyynwy^ y^hy^t ynhy^y^/K ynhy^m^/K ynhy~hy/K yn 
hyr^K> ynhyr/vxt:H\ ynj>yT/i^— /k 2-y^/vynh^^ N 2-y^/^yn 
hy^y^/K 2-y^/^ynhyg^fVK 2-yyM/yah^:=^y/K 2-y^/i^ynb^ 
ts:k, 2-y^/^ynhyT/^tK, 2-y^/^ynbyr/v=i— /k 3-y^-^ynhy^ 
, 3-y^/^yphy||y^vK 3-y^/^ynhyi^^/K 3-y^yi^ynby^hy/K 3 
-y^vi^ynbyr^K s-y^v^ynhyyy^tiy 3-^/uy^h>T/v=t—/u, 4- 
^^-^z/Y-A-^-y^yyT^yy, 4-y^/v-^yh-4-^y^^yr-y^Ky^/v 
^^tvk 4-y^-/v-^yh-4-^/y^yyy^K^^7^^7"7i^, 4-y^vv-^yh 
-4-^yy-/K 4-y^/i^-^yb-4-^y-i-^r— /k 3-y^/v-y^-3-^y-i 
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/um^-^^Mxh^ 

[0013] *&WX*M&^WJ:<k&®teTfc—tiBL : &(l)X'm£tiZ>o 
Wb3] 




R4 (1) 

— flS^U) fc^l^C, tilSR 2h£>R , Xttzk^Jl^ ^n^I^-, ^h^r 

1 6 

07/^;H, eife3SS:^r-f S^©fcS^*it6d^l2jg©Ty— /was, gt»& 

1 

4 6 

/^m^xfoZo j&js, iifBT/w^/wK, ry— /W^ N ^u^T^w^r/^tw^^-rsg 

fJiH zKSffi, /M^yyJS^, */i^dr^wSJfcif36S^tf fetuSa 

9n*^'y-2-3]/V&l/tit^ 6-tKn=^>-2, 5, 7-hy7^/Wn^>-2-#/^V^ 
p<^vK 6-tKn^->-2, 5, 8-hy^^/W-^n^^-2-^/^V^, 6-fcKn3r^-2 
, 5, 8-hy^/V-^n^:/-2-;#/I^Vg^^vK 6-fcKndf~>-2, 7, 8-hy^/V 
-^n-^^-2-^7/^V^, 6-tKn d r->--2, 7, 8-hy^/Wn-^-2-#/l^V 
Bfc^/K 6-fcKn^-2, 5, 7-hWf^nvy-2-*;l^yl^^K 6-fcK 
ndf->-2, 5, 7-hV^?V-2-^/V%;V7$3ci/^;V?v-?l/, 6-tKndr->-2, 5 
, 7-by^/v-2-tKn:3r^5 : vi^n^>\ 6-fcKn^^-2, 5, 7-hy^/V-2-fc 
Kn^^xf;^nvy, S-tKn^-2, 5, 7-hy^^/V-2-^7/V/K^i/^^/^n 
6-kKndfV-2, 5, 7-hy^^/V-2-^^/^/l^/^=^v'^^/^n^^ > 6-fcK 
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5, 7, 8-y"h^^/^n-^>-2-^7/V#V^ > 6-fcKn^-2, 5, 7, 8- 
^h^^/W'n^^^-^/l^V^^/K 6-tKn^v--2, 5, 7, 
-2-^/V#/V^^^vl^n-^, 6-tKn^>-2, 5, 7, 8-^h5^^W-2-^ 
f/^^Wf^nvy, 6-tKndf-v— 2, 5, 7, 8-^bv^^/l/-2-^^/^ 
/l^df-^ai^/v^n-W, 6-tKn= 3 rv / -2, 5, 7, 8-^bv^/^-^t2^^-2-#/V 
xRVg^n^/K^TV^ 6 _ t p t3 ^cy_2 ) 5 ; 7 ; g_^].^^ 7 i x _2-^n-v'y— /V, 2- 

(2-fcKn3f~>-n^y>)-2 f 5, 7, 8-^b^^Vl^-^P^>--6-^-— /K 2-(2-fcK 
n^>-^A-)-2, 5, 7, 8— /V^S^f 

rtubo?^ _hlE— M(l)l^lt5X^x7f;vM^ 

fcS^n^^/^V^^/VOS^^^^fii-CfoD, 6-tKndf-V-2, 5, 7, 
8-xh9^^^-^n^>'-2-^/^>^^^7 i /^(DMat^tg^UV^ 0 

[0014] SJ^tt, ^^y— /Mfi, ^T^ftKISt> 4 ti/7^yl^, $$££fflvv-f ^ % 

[ooi5] ^sj^^tt^sjs^ffi^, ^K»fe^-e«^v> 0 mmtmte&mmz-T'v^ 

[0016] SJ^^MV^SM^fflflr^UTfi, J^^y— /Hg^UT^/VAT/V^fcK 
1^7P^^fb-ri7)^20^7KZ)t5H^^il^T^5o ^^^(D^ffi*^ iipj 
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[0017] SfSiglt mm-5.S0frh250°C(DmmXft *>$K 0MW21OO^b23O o CcDfB 

[ooi8] ±m<DRmx^^vt^^^^>m^T^mn, sjs^> ^plt^h^ 

7L\-£, 6-tKn^->-2, 5, 7, &^W*^/V9xi^l/-2-%7Vt£l/^^/V%W&t 
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[ooi9] ^r> iiwij^^^M^fflv^T^p^^i^^w^t^p^-rso mu «k 

1, 4-v ? tKn^>-2, 3, 5-hi;7^vW<^-£V(l. Og, 6. 6mmol) , JdvWJJiOik 
lg, */l^T/l^fcK37wt 0 /o:7^/~ /Wwt% : *56wt%) X W^U/W 
^^•/K3. 3g, 32. 9mmol)^#^g#^(D30ml^^V^i^ltjiS^§5 

^i/-2, 5, 7, 8-^h^^/^-^n^^-2-^7/^V^^-/l/^#/c(l. 45g N 5. 5 
mmoDo 1, 4-v ; tKn^r^-2, 3, 5-MJ^^/V^<>^^Sr3£ipt-f 5SJfrj?fci*&t^ 

S5i^^n^h^7^>r— (hplo Kx&ik^mmn^T^m^&^tcc 

:100 % 
mfeU^: 83. 3% 
ftS^*E£: 96 % 

[0020] vc&mi 

6-fcKP^V-2. 5. 7. 8-7^^/W?P-^-2-#/^>fl^/y 

HffiMl^V^T, $^>^Bfe(0. 2g, 3. 3mmol)£#n£fc^te|ig#^fEU 
fi-fe^d. Og, 3. 8mmol) Sr#fc 0 S^*f&U 5 HPLCjEl<t-5'fb^*fiS«^T 

lE-fk^ :100 % 
57. 4% 
79 % 

[0021] mmm2 

6-fcRg^>-2. 5. 7. 8-^b^7^/W'P-^>-2-#/^Vit^/V 
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1, 4-^^,3^-2, 3, 5-MJt^vW<^V(1. Og, 6. 6mmolh ^TjvW^T 
/V-XfcKCO. 4g, 13. 2mmolK ^^^U/I/^f /K3. 3g, 32. 9mmol) S:T>7K (0. 
29g N 16. lmmo\)%MWmUtt%(D30ml^l/UXmMJ£KJfc^^Ktt7&^ 

, 7, 8-^h^^-/^-^n^^-2-^7/^V^^-/V^#fc(l. 3g, 4. 9mmol) 0 1, 
4-v^KP^r->-2, 3, 5-by^^/V-0-if>^S2p^-r^S^I*^^HPLC^J; 

fcltm :100 % 
WW: 74. 2% 
fl^MS: 92. 5% 
[0022] JtKM2 

6-tRp^->-2, 5. 7. 8-^h^^/^P-v^-2-#/l^VSI^/l- 

^M2^V^T^PX.§7KSr(0. 06g, 3. 3mmol) bL-tc^femWteWli^U 
&&BMW<D6-t:}?v3c^-2, 5, 7, 8-Th7^/Wv^>-2-%sV7$^m^^ 
&r#fc(l. lg, 4. ImmoDo 1, 4-v ; tFn^r^-2, 3, 

: 75. 0% 

j^fliHX^: 55. 5% 
fl^M: 85. 5% 
[0023] Jfc|feM3 

6-bKn^r'>-2. 5. 7. 8-fl-7^f/^Pvy-2-^/^Vl^f^ 

HMM2^V>T, 7K^P^^^ofc^«[^#^^U 6-fe$^(0. 6g, 2. 
3mmol) £r#fc c Rjfc]&mRXmPLCfc£Z4k¥mmWT<DMy^3b<>fr 0 

Uitm : 49 % 

t^gf^: 34. 8% 

{t^«: 70. 5% 
[0024] Jfctfc#i|4 
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«M2(^v^t, ^m^-rmmio. 2 g , 3. 3imnoi)%m?Ltc£xm-immfcm 

feffc^ :100 % 

#gfiW: 60. 6% 

it^USt: 82. 0% 
[0025] HJSM3 

6-bKP^r^-2. 7. 8-W^/P-^P^^-2-7J/V/KVBI^/V 

1, 4-v > tKndf-->-2, 3-^f/Myfy(0. 91g, 6. 6mmol), j|;;W!Jy*g 
*£(0. 73g, /^/Vi»T/V-r r tK37wt%:^y— />7wt%:*56wt%)XW^y/V 
^^VK8.3 g> 83. Ommol)^ »#^@#^cD30mlX^^xSWJ£SJ^§s 

$FfU7h£^5, ^n^^b^^^bT6-tKn^v--2, 7, 8-MJ^/^n-^-2-# 

**ffc3* :89. 1% 
¥SfH3l^:46. 8% 
^7fM:94. 1% 
[0026] «M4 

6-fcKg==fr->-2. 5. 7. 8-fh7^f/^Pv>-2-^/^Vlxf^ 
1, 4-^tKn^^-2, 3, 5-h]J^/W<^i?V(l. Og, 6. 6mmol) N afvwyxdc 
3g % ^/^T/^tK37wt% /V7wt%, 7K56wt%) , tWU/I^ 

^/K6. 59g N 57. 7mmol)^r!i#ge#^(Z)30ml^^^MlfiiS^^ 

^£PLTGC^#fb/c 0 6-fcKn^-2, 5, 7, 8-Th7^f-/V-^n^y-2-* 
/^V|^^/l^^#bfb7c 0 1, 4-v ; tKn^rv/-2 ) 3, 5-h])*°?/l^<>^£>&&*&b 

mitm :ioo % 
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]£ffltJ(233: 32. 3% 
<\&mm: 88. 8% 

[0027] mmim 

6-fcKP^->-5. 7. 8-W^/^-^PN^-2-#/^VM^/VcDlim 
1, 4-v > tKndf-v--2, 3, 5-MWvW<^ifV(l. 0g N 6. 6mmol) , */W]J^ 
lg, */^T/^tK37wt%:^/— /V7wt%:7K56wt%), S.t^T^U/V' 
^^(3. Og, 34. 3mmol)^#Sg#^^)30ml^^V^MWJ±S^I§ 
^ttiA^ N ^MbT18O°CT30#^, ffi#b^^^j^$^ Co S^T^> 
T7££PLTGCT^#rL/c 0 1, 4— ^tKndr^-2, 3, 

15^:100 % 
^.|fiR^: 55. 9% 
ffc^*E&: 87. 0% 

[0028] mm\m 

6-bRn^>-2. 5. 7. ^-"rY^^ /V-^n^y-2-io jV^W.^ jV 

1, 4-v ? tKn^-2, 3, 5-MJ^/V^<^V(100Kg), tfvl^y^;fc|g?j£(107 
Kg, ^/VAT/P^tK37wt%:^y— /I^7wt%:7X56wt%), ^L^^^y/V^^ 
/V(395Kg)Sr, lOOOL^xV^SWH^^-ft^, 160 o C-e4Hf^S^^-& 

& % =j^7WK9^^r— "C|fe*ftLT&fe^5|c)^©6-fcKn^-2, 5, 7, 8-7^7^ 
/V-^n^^-2-^7^^V^^7l^^#7t (1 37. 3Kg) 0 

1, 4-v > tKn^-2, 3, 5-hy^^^-eV^S2p^i-5S^^^i^3i^ 
#;^n-^h^^^- (HPLC) ^iS>fb^*E^tt^T©5it)*tffco^: 0 

15 W :100 % 

^gtifc^: 80 % 

^*ES: 94. 8% 
[0029] HJ£M7 
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200OL<D??X9>f~l'yWlR!&&\^ ^JfeM6TWc6-tFndrv'-2, 5, 7, 8- 
f^f/Wnvy-2-*;Hj?yi^f^(137. 3Kg) J— /K137. 3Kg) 
«$?U 7k(411. 9Kg);$.tWI£y— ^(27Kg)^P^Lfc^^?r2^^^^tTM 

H^y^AOl. 9Kg)^7K(411. 9Kg)^P^T^b^M^rfflV^ c l 3 ^PS^> 

Te^i>*^(Z)6-tKn^->-2, 5, 7, 8-^h^^^-^n^V-2-^77^V^(l 
30. 2Kg) <H#/c 0 tKn^->-2, 3, 5-by^^7^VifV^2p^-rSS^I*^ 
I^i^«f*^n^h^^-Y- (HPLC) ^£M^>EJt^T<D»^feo/c 0 

teft^ : 99. 9% 

^.|fiR^: 99. 3% 

it¥m&: 99. 6% 

[0030] t^p^cd, y^J—jvm, yt^^M, SW/W/wftKS?:, Uttl, 7>o, 
^m/— /^(^bTl^^l0^/W^4aHO7K*#T^Si^$^^fe^J:^{i 
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*4 (1) 

1 6 

1 4 

6 

[3] tfjfH^m/— /Mifi^ 2-^/^31/— /K 3-^^/1^73i/— /K 4-7^/J^m/— 

/K 2, 3-^^7x7 — /W 2, 4-^f/V7x7- /K 2, 5— ^^7K7:e/*- /K 
3, 4-v^/K7m/— /K 3, S-v^^/KT^/— /K 2, 3, 4-MJ/^/K7in/— 
2, 3, 5-MJ/^/K7m/— 2, 4, 5-^7^/1^7 ai/— /K 3, 4, 5-MJy^/K7m 

/K 2, 3, 4, ^TV^^-jvy^j— /k tKn^f/^, l, 4— ^MY^^y-2-^ 
/W-^if^ 1, 4-i7tKP d r^-2, 3-v^^/W^ifV, 1, 4-v ? tKn=H/-2, 5- 
^f/V^yfy, 1, 4-v ? tKn^7-2, 1, 4-^tKn^7- 

2, 3, 5-hv^/^>^^h^m^hmisn^^j:<thin-^m, mm^y 
m-n-y^/v^ ^yy/um-tyy*?'^, ^yv/^-2-^u^y^/u^h^m 
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[6] fulEym/— /Mgtfs, 2-/^/V7m/— /k 

/V, 2, 3-^f^7x/-^, 2, 4-v?7^/K7ni/— /K 2, /V, 
3, 4-v > /^/K7m/— /K 3, S-v^^/K^/^/K 2, 3, 4-MJ^/^3i/— 7k, 
2, 3, 5-hy/5VK7m/— /K 2, 4, 5-hU/^-7^in/— 3, 4, 5-MJ/^VK7m 
/K 2, 3, 4, 5-7^h9/^/k7m/— /K tRn^/>\ 1, 4-> J tKn^r->-2-/^ 
/l^<^if>\ 1, 4-^tKn^>-2, 1, 4-v ? tKn^^-2, 5- 

vW/WO'-tfV, 1, 4-v ; tKn^-^-2, 6-v/^/W^-tfV, 1, 4-v ? fcKn=3rv'- 

2, 3, 5-hy/^/^^v^^^5i¥^ i fejS^tLS^^<^i@-cfe ( 9> tfjia^-i/7 
/>«v<//y/^/^/K /yyy/vg?^/K yy/y/vgM'yyntvK *#wjv 
m-n-y^/u^ yyyy/vgN-yy^/K /yyy/i^-2-tKn^y^/^^§i¥ 

V^ft^^4^^6(Df^^^^f5i6(Dyn^^/^V^^7k(DM3t^feo 
[8] ^/kAT/k^tK^^S^/^T/k^tK^^^7^/^T/k^tK^^^5S¥7i^^ 
{M-t^l-CfeS, ff3|<lS47)^7(Z)fnTtL^^^fE<c^yn^'y^/^V^«^ 
/KZ>M3^7& 0 

[9] i, 4-v J tKn d f-^-2, 6— yy^/w<yif>\ yyyy/i^/^VK ,&t^/K£,T/i^ 

fcKig£, 1, 4-v ; tKndr-/-2, e-v^/^/^yifV^^j-bTl^^lO^/WS^TK^ 
*#T, ^M«M^$*6*^#m^-r5, 6-tKn=3ri/-2, 5, 7, 8-^h7/^ 
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